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Epitome 

(57) [Abstract] 

[Objects of the Invention] Even if it uses fluid lubrication agents with comparatively high viscosity, such as oil, 
for a fluid hydrodynamic bearing, there are few torque losses, a motor efficiency can be planned, and it can 
manufacture easily. 

[Elements of the Invention] It is a motor possessing the hydrodynamic bearing means C and D by fluid 



file://C:¥Documents%20and%20Settings¥Administrator¥My%20Documents¥^|^aiM-rtii¥Nide... 2004/03/01 



JP-A-H08- 140304 



2/14 "<—V 



lubrication agent which intervened between the quiescence member 1, the revolution member 3 by which 
relative revolution support is carried out to said quiescence member 1, and said quiescence member 1 and said 
revolution member 3. A dynamic pressure generating slot is established in either of said quiescence member 1 
which faces, and said revolution member 3, and the taper-like gap section to which this gap becomes large one 
by one towards said dynamic pressure generating edge outside rather than a radial gap by said quiescence 
member 1 in said dynamic pressure generating slot and said revolution member 3 is prepared in said 
hydrodynamic bearing means C and D at a dynamic pressure generating edge side of said dynamic pressure 
generating slot. And said fluid lubrication agent was applied to an oil-repellent **** oil repellent agent by part 
except the real up aforementioned dynamic pressure generating slot and said taper-like gap section in like a 
bearing support which said revolution member 3 and said quiescence member 1 counter. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A quiescence member A revolution member by which relative revolution support is carried out to said 
quiescence member A hydrodynamic bearing means by fluid lubrication agent which intervened between said 
quiescence members and said revolution members It is the motor equipped with the above. For said 
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hydrodynamic bearing means A dynamic pressure generating slot is established in either of said quiescence 
member which faces, and said revolution member. To a dynamic pressure generating edge side of said dynamic 
pressure generating slot Rather than a radial gap by said quiescence member in said dynamic pressure 
generating slot, and said revolution member The taper-like gap section to which this gap becomes large one by 
one towards said dynamic pressure generating edge outside is prepared. It is characterized by what said fluid 
lubrication agent was applied to an oil-repellent **** oil repellent agent for by part except the real up 
aforementioned dynamic pressure generating slot and said taper-like gap section in like a bearing support 
which said revolution member and said quiescence member counter. 

[Claim 2] A quiescence member A revolution member by which relative revolution support is carried out to said 
quiescence member A hydrodynamic bearing means by fluid lubrication agent which intervened between said 
quiescence members and said revolution members It is the motor equipped with the above. For said 
hydrodynamic bearing means The dynamic pressure generating pattern section is prepared in either of said 
quiescence member which faces, and said revolution member. This dynamic pressure generating pattern 
section A predetermined dynamic pressure generating pattern is formed of an oil-repellent **** oil repellent 
agent in said fluid lubrication agent. To a dynamic pressure generating edge side of said dynamic pressure 
generating pattern section Rather than a radial gap by said quiescence member in said dynamic pressure 
generating pattern section, and said revolution member The taper-like gap section to which this gap becomes 
large one by one towards said dynamic pressure generating edge outside is prepared. It is characterized by 
what said fluid lubrication agent was applied to an oil-repellent **** oil repellent agent for by part except the 
real up aforementioned dynamic pressure generating slot and said taper-like gap section in like a bearing 
support which said revolution member and said quiescence member counter. 

[Claim 3] A manufacture method of a motor characterized by what said oil repellent agent is removed for in 
real up aforementioned both processing part by being the manufacture method of manufacturing a motor 
according to claim 1, applying said oil repellent agent to a bearing support which said revolution member and 
said quiescence member counter beforehand, and then processing said dynamic pressure generating slot and 
said taper-like gap section. 

[Claim 4] A manufacture method of a motor characterized by what said oil repellent agent is removed for in 
real up aforementioned both processing part by being the manufacture method of manufacturing a motor 
according to claim 2, applying said oil repellent agent to a bearing support which said revolution member and 
said quiescence member counter beforehand, and then processing a dynamic pressure generating pattern of 
said dynamic pressure generating pattern section, and said taper-like gap section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the motor which used the hydrodynamic bearing for a part for 

bearing. 

[0002] 

[Description of the Prior Art] For example, while the brushless motor included in a record disk driving gear etc. 
supports a revolution member to high degree of accuracy on the property of an actuation load, the accurate 
revolution support which suppressed the deflection and the backlash as much as possible is required. In order 
to meet such a demand, from the conventional ball bearing, it is transposed to the hydrodynamic bearing means 
using fluid lubrication agents, such as oil and air, by the amount of bearing, and the configuration accompanying 
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it is variously proposed. Thereby, revolution nonuniformity, an oscillation, etc. are reduced and highly precise 
bearing support is realized. With the hydrodynamic bearing means using oil, grease, etc. especially as a fluid 
lubrication agent, according to such viscosity which it has, bearing rigidity becomes high and good bearing 
support can be gained to a big revolution load. 
[0003] 

[Problem(s) to be Solved by the Invention] According to the above-mentioned bearing means, while bearing 
rigidity can be made high, the viscosity of the intervening oil or grease itself acts as loss to the generating 
torque of a motor. For this reason, if it is the motor of the same configuration, lowering of torque or the 
increment in mounting current will not be avoided, but will make the effectiveness of a motor fall. According to 
a dynamic pressure generating part, the viscosity of lubricant is used properly, and it is proposed that a loss 
torque is reduced as much as possible in order to cope with such a problem, for example, as indicated by 
JP,62-4565,B. However, in the inclination of a miniaturization and lightweight-izing of the motor in recently, the 
above-mentioned policy became complicated on the structure or a manufacturing process, it was hard to say 
that it is not necessarily suitable, and a certain cure was desired. In addition corresponding to the lubricant to 
treat, a policy which prevents the break through to bearing or the motor exterior of lubricant was also desired 
again. 

[0004] Even if it uses fluid lubrication agents with comparatively high viscosity, such as oil, for a dynamic 
pressure liquid bearing, there are few torque losses, and the place which this invention is performed in view of 
the above troubles which consisted in the conventional technology, and is made into the technical problem can 
plan effectiveness of a motor, and is to provide the easy motor list of manufacture with the manufacture 
method moreover. Moreover, it is in offering the motor which combines and can prevent a break through of a 
fluid lubrication agent, and its manufacture method. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned technical problem, a motor concerning 
this invention A quiescence member and a revolution member by which relative revolution support is carried 
out to said quiescence member, In a motor possessing a hydrodynamic bearing means by fluid lubrication agent 
which intervened between said quiescence members and said revolution members for the; aforementioned 
hydrodynamic bearing means A dynamic pressure generating slot is established in either of said quiescence 
member which faces, and said revolution member. To a dynamic pressure generating edge side of said dynamic 
pressure generating slot Rather than a radial gap by said quiescence member in said dynamic pressure 
generating slot, and said revolution member Inside like a bearing support in which the taper-like gap section to 
which this gap becomes large one by one towards said dynamic pressure generating edge outside is prepared 
and which the; aforementioned revolution member and said quiescence member counter, A part except the real 
up aforementioned dynamic pressure generating slot and said taper-like gap section comes to apply said fluid 
lubrication agent to an oil-repellent **** oil repellent agent. 

[0006] Moreover, a revolution member by which relative revolution support of another motor concerning this 
invention is carried out to a quiescence member and said quiescence member, In a motor possessing a 
hydrodynamic bearing means by fluid lubrication agent which intervened between said quiescence members and 
said revolution members for the; aforementioned hydrodynamic bearing means The dynamic pressure 
generating pattern section is prepared in either of said quiescence member which faces, and said revolution 
member. This dynamic pressure generating pattern section A predetermined dynamic pressure generating 
pattern is formed of an oil-repellent **** oil repellent agent in said fluid lubrication agent. To a dynamic 
pressure generating edge side of the; aforementioned dynamic pressure generating pattern section Rather than 
a radial gap by said quiescence member in said dynamic pressure generating pattern section, and said 
revolution member Inside like a bearing support in which the taper-like gap section to which this gap becomes 
large one by one towards said dynamic pressure generating edge outside is prepared and which the; 
aforementioned revolution member and said quiescence member counter, A part except the real up 
aforementioned dynamic pressure generating slot and said taper-like gap section comes to apply said fluid 
lubrication agent to an oil-repellent **** oil repellent agent. 

[0007] Real up aforementioned both processing part is provided with a manufacture method of a motor that 
said oil repellent agent is removed, by applying said oil repellent agent to a bearing support which said 
revolution member and said quiescence member counter beforehand, and then processing said dynamic 
pressure generating slot and said taper-like gap section into it as the manufacture method of furthermore 
manufacturing a motor of the former of this invention. 

[0008] Furthermore, real up aforementioned both processing part is provided with a manufacture method of a 
motor that said oil repellent agent is removed, by applying said oil repellent agent to a bearing support which 
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said revolution member and said quiescence member counter beforehand, and then processing a dynamic 
pressure generating pattern of said dynamic pressure generating pattern section, and said taper-like gap 
section into it as the manufacture method of manufacturing a motor of the latter of this invention. 
[0009] 

[Function] According to the motor of this invention, the fluid lubrication agent is applied to the oil-repellent 
**** oil repellent agent in like the bearing support which a revolution member and a quiescence member 
counter by the part except the real up aforementioned dynamic pressure generating slot and the taper-like gap 
section. For this reason, for an oil-repellent ****** reason, in like a bearing support, a fluid lubrication agent is 
held at least for the section of the hydrodynamic bearing means accompanying dynamic pressure generating by 
only the ** taper-like gap section, and a fluid lubrication agent piles up by the part by which the oil repellent 
agent is applied. And even if the taper-like gap section receives an operation so that a fluid lubrication agent 
may move, it makes the seal means held in a predetermined gap portion by the surface tension and capillarity 
which balance corresponding to the applied force. Therefore, at least with the other supporter with which a 
revolution member and a quiescence member counter, a fluid lubrication agent does not exist on parenchyma, 
but a fluid lubrication agent is held only to the part of a hydrodynamic bearing means effective in dynamic 
pressure generating, and the part of the seal means (taper-like gap section) of break-through prevention. For 
this reason, the load torque by which a revolution member is supported is reduced and it becomes possible to 
stop the torque loss of a motor effectively also as **** for fluid lubrication agents with high viscosity. 
[0010] Moreover, as the manufacture method of such a motor, the oil repellent agent is beforehand applied at 
least to the bearing support, and spreading of the part of a dynamic pressure generating slot and the taper-like 
gap section is removed by next processing a hydrodynamic bearing means in that case. For this reason, even if 
it does not apply an oil repellent agent selectively, since it can carry out easily, manufacture becomes easy. By 
this, even if components become small or serve as a complicated configuration with the miniaturization of a 
motor, it can apply easily, and a manufacturing cost can be reduced. 

[001 1] And according to the motor of the latter of this invention, the dynamic pressure generating pattern 
section in which the dynamic pressure generating pattern was formed of the oil repellent agent is prepared in 
the hydrodynamic bearing means. Therefore, since the dynamic pressure generating section is prepared without 
preparing a dynamic pressure generating slot in addition to the above-mentioned operation, a manufacturing 
cost can be reduced more. In addition, while the load torque of a fluid lubrication agent is reduced and being 
able to stop a torque loss, break-through prevention of a fluid lubrication agent can also be aimed at. 
[0012] Furthermore, as the manufacture method of the above-mentioned motor, an oil repellent agent is 
similarly applied at least to a bearing support beforehand, and in case a hydrodynamic bearing means is 
processed and the dynamic pressure generating pattern section and the taper-like gap section process it, the 
gap section and a ********** oil repellent agent are removed. For this reason, it is not necessary to apply an 
oil repellent agent selectively and, and can apply easily also to a complicated configuration, and reduction of a 
manufacturing cost can be aimed at. 
[0013] 

[Example] The example of the motor according to this invention is explained referring to an attached drawing. 
Drawing 1 is a motor for carrying out revolution actuation for example, of the record disk, and is the cross 
section showing the whole. Drawing 2 is the important section expanded sectional view having expanded and 
shown a part of drawing 1 . And drawing 3 and drawing 4 are the fragmentary sectional views having expanded 
and shown drawing 2 . Furthermore, drawing 5 and drawing 6 are the cross sections or side elevations of a 
member which were shown in drawing 1 . 

[0014] In these drawings, housing 1 is formed from an aluminum containing alloy, and the boss section 16 
formed by upheaving up (interior side of a motor) is formed in the core. In the center section, a pore 15 is 
formed in the boss section 16, and the soffit section of a shaft 2 is being inserted in and fixed to it. The shaft 2 
is vertically attached on parenchyma to the clamp face of housing 1. It is formed from the iron machine alloy 
etc. and, as for the shaft 2, the thrust plate 5 which makes disc-like to an upper bed section side is formed in 
one. The thrust plate 5 is formed so that the field of the vertical edges 33 and 34 may serve as a real 
Kamitaira line, while being formed in a right angle on parenchyma to the direction of straight side (axial center) 
of a shaft 2. In addition, it makes with the quiescence member of this motor by housing 1 and the shaft 2. 
[0015] As a thrust plate 5 is shown in drawing 6 , in the vertical edges 33 and 34, the slots 45 and 46 for 
dynamic pressure generating of the shape of a herringbone formed annularly are formed. And in the periphery 
edge, the tapered form tapers 38 and 39 with the thickness of homogeneity of the vertical edges 33 and 34 are 
formed in the hoop direction, respectively. On the other hand, the diameter reduction section 35 which reduced 
the diameter more slightly than the outer-diameter size of the periphery section 19, and was formed is formed 
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in the abbreviation center section in the periphery section 19 of a shaft 2. And the periphery sections 47 and 
48 which have the peripheral face formed with the predetermined outer-diameter size are formed in the both 
sides of the vertical direction. The radial hydrodynamic bearing sections A and B are constituted by the sleeve 
4 which the periphery sections 47 and 48 are radially attached outside with these, and meets. The slots 50 and 
51 for dynamic pressure generating of the shape of a herringbone formed in the hoop direction as shown in 
drawing 5 are established in the corresponding point of the inner circumference section 31 of a sleeve 4. 
[0016] Rota (revolution member) 3 by which revolution support is carried out has the sleeve 4 which makes 
approximate circle tubed, and the hub 10 fixed at the periphery side of a sleeve 4 at the shaft 2. A hub 10 is 
formed from an aluminum containing alloy, the record disk (graphic display abbreviation) as for example, a 
revolution load attaches it outside the periphery section 49, and it is equipped with it. The collar 41 of a hub 10 
is for a record disk to catch, and is a dog hole for the baffle at the time of a pore 20 fixing a clamp member and 
the screwhole of a ** sake with picking and a pore 21 fixing a record disk. 

[001 7] A sleeve 4 consists of a cylinder-like peripheral wall 24 which occupies the greater part of the overall 
length, and the diameter expansion section 25 prepared in the upper part at one, and these are formed in the 
shape of the same axle to the shaft 2. The sleeve 4 is formed from copper alloy materials, such as lead bronze. 
Steps 26 and 27 are formed in the diameter expansion section 25 of a sleeve 4 at the inner circumference side, 
and two breakthroughs 30 and 30 penetrated in the direction of an axis are formed in the step 26 in the shape 
of the symmetry of revolution. The upper bed section 44 of the peripheral wall 24 in a sleeve 4 counters in the 
soffit section 34 and the vertical (shaft) direction of a thrust plate 5, and the thrust hydrodynamic bearing 
section D of the thrust plate bottom is constituted by the slot 46 for dynamic pressure generating. 
[0018] The thrust covering 6 is formed in the up inner circumference side of a sleeve 4. As for the thrust or 
the bar 6, caulking **** immobilization of the slot of the sleeve upper bed section 32 is carried out. And the 
soffit section 52 of the thrust covering 6 and the upper bed section 33 of a thrust plate 5 counter in the 
vertical (shaft) direction, and the thrust hydrodynamic bearing section C of the thrust plate bottom is 
constituted by the slot 45 for dynamic pressure generating. It fills up, it has and Rota 3 is supported free [ a 
revolution ] to a shaft 2 so that it may be placed between these hydrodynamic bearings A, B, C, and D by the 
oil which is all a fluid lubrication agent. 

[0019] A step 17 is formed in the periphery upper part at the boss section 16 of housing 1, and the stator 7 is 
being fixed to the step 17. It comes to wind a stator coil 1 1 around the stator core 12 in which a stator 7 has a 
predetermined magnetic pole gear tooth. The coil lead wire 13 pulled out from the stator coil 1 1 is connected 
to the flexible circuit board 14 stuck on housing, and the path cord which carries out a graphic display 
abbreviation further is drawn through an insulating bushing 23 in the motor exterior. The hub 10 side which 
countered to a stator 7 and radial is equipped with the Rota magnet 8 through the magnetic yoke 9. 
[0020] Although oil is intervened and prepared in the hydrodynamic bearing sections A, B, C, and D in the 
motor of this example by each, the maintenance condition of the oil is hereafter explained further focusing on 
drawing 3 and drawing 4 . Oil is held by capillarity at the gap in the thrust hydrodynamic bearing sections C and 
D, i.e., the gap of the soffit section 52 of the thrust covering 6, and the upper bed section 33 of a thrust plate 
5, the gap of the soffit section 34 of a thrust plate 5, and the edge 44 of a sleeve 4, and **********. Since the 
up-and-down taper sections 38 and 39 are formed in the periphery side of a thrust plate 5, even if the 
migration and fluctuation of oil by a revolution, a halt, etc. of a motor occur, the oil held in each gap (taper-like 
gap section) is a gap between the taper sections 38 and 39, and is held by the position which balances it 
according to an operation of surface tension and capillarity and which balanced. Therefore, in these parts, it 
makes with a seal means to absorb fluctuation of oil substantially. And the oil repellent agent etc. is not applied 
to each of these corresponding field. 

[0021] The annular space 53 which resembles the annular wall 55 formed successively to a step 27 and the 
soffit section 52 of the thrust covering 6, and is blockaded more from the edge 44 of a sleeve 4 is generated by 
periphery one end of a thrust plate 5. When the impact to a motor etc. is added, even if the oil by which it was 
placed between the hydrodynamic bearing sections C and D disperses to space 53, it is caught and held in the 
annular wall 55 and edge 44 grade (sleeve 4) in space 53, and, as it thinks best, is collected to the original 
hydrodynamic bearing sections C and D. Oil is applied to an oil-repellent **** oil repellent agent by the front 
face which specifies space 53, and on it, it is planned so that the slippage of oil may be raised. In addition, the 
motor exterior and space 53 are open for free passage, and the atmospheric-pressure difference of the motor 
inside-and-outside section is canceled by the breakthrough 30 prepared in the step 26. For this reason, even if 
the air contained in oil etc. by the temperature rise of a motor expands, oil is not extruded in the motor 
exterior. The opening 54 of a breakthrough 30 is formed in the upper bed of a step 26 for making it the oil 
which dispersed and piled up on the edge 44 etc. not have a breakthrough 30 to leakage appearance easily. 
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[0022] The soffit section 80 of the inner circumference section 57 in the thrust covering 6 is formed in the 
shape of a taper (taper section 80). Thereby, the taper-like gap section is formed between the taper section 80 
and a thrust plate 5 (and shaft periphery section 19), even if it receives applied force so that the oil of the 
thrust hydrodynamic bearing section C may move in the direction of the motor exterior (upper part of drawing), 
it is held in this gap section and the parenchyma top seal effect is acquired. The oil repellent agent is not 
applied to the field of the portion which these-corresponds. Furthermore, it counters radially with the thrust 
covering 6 (inner circumference section 57), and the circular sulcus 36 is formed in the periphery section of a 
shaft 2. Leaking the oil by which an opening 56 is generated by this and it is placed between the hydrodynamic 
bearing sections C to the motor exterior (upper part of drawing) according to an operation of surface tension is 
prevented. The oil repellent agent is applied to the shaft periphery section 19 which specifies an opening 56, its 
circular sulcus 36, and the thrust covering inner circumference section 57, respectively, and it is planned so 
that a break through of oil may be raised more. 

[0023] On the other hand, also in the hydrodynamic bearing section B located in the sleeve 4 bottom, the taper 
section 40 is formed in the soffit side (thereby, the taper-like gap section is generated), and it is considering as 
the seal means of the oil by which it is placed between the hydrodynamic bearing sections B at the sleeve 
inner circumference section 31 according to the same operation as ****** and the above-mentioned taper 
sections 38 and 39. And it counters radially with the circular sulcus 37 established in the periphery section 19 
of a shaft 2, and this, a circular sulcus (prepared in the sleeve 4) 43 is resembled, an opening 58 is generated 
more, and the break through to the motor exterior (lower part of drawing) of oil is prevented. In order to raise 
these oil break-through prevention, the oil repellent agent is applied to the circular sulcus 37 of a shaft 2 which 
specifies an opening 58, and the circular sulcus 43 of a sleeve 4. In addition, the oil repellent agent is not 
applied to the taper section 40 and the outer-diameter section 48 of the shaft 2 corresponding to this. 
[0024] A radial-clearance size is larger than a gap size with the hydrodynamic bearing sections A and B, the 
interstitial segment of the hydrodynamic bearing sections A and B, i.e., that between the sleeve inner 
circumference section 31 and the shaft diameter reduction section 35, is set up, and the opening 59 is formed. 
By the opening 59, the oil held at the hydrodynamic bearing sections A and B is isolated mutually. Oil is applied 
to the oil-repellent **** oil repellent agent by the sleeve inner circumference section 31 corresponding to an 
opening 59. In addition, the oil repellent agent is not applied to the slots 50 and 51 for dynamic pressure 
generating in the sleeve inner circumference section 31. Moreover, in the periphery section 19, rear-spring- 
supporter spreading is carried out on the whole surface of the outer-diameter section 47 and the diameter 
reduction section 35 at the shaft 2 side. In addition, it cannot be overemphasized that spreading of an oil 
repellent agent can be variously chosen as it the side which faces according to processing or a configuration 
corresponding to the part (this example the sleeve inner circumference section 31 side) in which the dynamic 
pressure generating slot was established. 

[0025] As for oil, in oil-repellent **** and a spreading side, the slippage of oil is raised by spreading of these oil 
repellent agents by the oil repellent agent. For this reason, oil will not pile up other than the hydrodynamic 
bearing sections A and B (correcting and removing the taper-like gap section), therefore only the portion which 
oil contributes to dynamic pressure generating in the hydrodynamic bearing sections A and B on parenchyma 
will hold and pile up. And since oil does not intervene on parenchyma in an opening 59, oil can act only on a 
part for the bearing support by dynamic pressure (hydrodynamic bearings A and B), and it can suppress the 
load torque by the viscosity which oil has to necessary minimum. That is, compared with the former with which 
oil was filled up into the part of an opening 59, according to this motor, the torque loss by oil can be reduced 
effectively and a motor with high effectiveness can be obtained. In order to raise especially bearing rigidity, in 
case hyperviscous oil, grease, etc. are used, improvement in a motor efficiency can be aimed at. 
Simultaneously, on the motor outside (under drawing) of the hydrodynamic bearing section B, the operation of 
an oil repellent agent is raising the seal effect of oil. 

[0026] Also in the hydrodynamic bearing sections C and D which make the thrust bearing section at the above 
so that clearly, the oil repellent agent is applied in addition to the dynamic pressure generating section (and 
taper-like gap section), and the same effect is made. By applying an oil repellent agent to parts other than the 
dynamic pressure generating section for performing bearing support, a torque loss can be reduced and the 
external-leakage appearance of the oil by the surface tension of an oil repellent agent can be prevented 
further. As an oil repellent agent, fluorine system resin materials, such as trade name SAITOPPU of Asahi 
Glass Co., Ltd., are used, for example. 

[0027] In this example, in the hydrodynamic bearing sections A and B, although the slots 50 and 51 for dynamic 
pressure generating are established in the sleeve 4 side, it may replace with this, and can prepare in a shaft 2 
side, or these both combination is sufficient. It is desirable not to apply an oil repellent agent to the part to 



file://C:¥Documents%20and%20Settings¥Administrator¥My%20Documents¥^I^aiM-l^ii¥Nide... 2004/03/01 



JP-A-H08-1 40304 



8/14 v 



which the slot for dynamic pressure generating was prepared in the case of which, but to apply an oil repellent 
agent to the other part. Similarly, it can replace with the dynamic pressure generating slots 45 and 46 
established in the thrust plate 5, can prepare in a thrust covering 6 side [ which counters respectively ], and 
sleeve 4 side in the hydrodynamic bearing sections C and D, and is possible also in such combination. And 
spreading of an oil repellent agent can be performed in addition to the part in which the slot for dynamic 
pressure generating was established. 

[0028] Next, the method of application of an oil repellent agent is explained. Although it becomes difficult so 
that it becomes a complicated appearance with the miniaturization of a motor, the following manufacture 
procedures can perform easily carrying out an oil repellent agent only to a predetermined part and a specific 
predetermined part. That is, in the case of the brushless motor of the configuration of a graphic display, first, 
impregnation of the whole is beforehand carried out to an oil repellent agent, it applies in a shaft 2, in the shaft 
simple substance shown in drawing 6 , and the slots 45 and 46 for dynamic pressure generating are formed in 
plastic working by the press, or cutting after that. While the slots 45 and 46 for dynamic pressure generating 
are formed in the vertical edges 33 and 34 of the thrust plate 5 which is a processing side by this, an oil 
repellent agent is removed. Moreover, an oil repellent agent is removed also for the taper sections 38 and 39 in 
that case. 

[0029] Moreover, with a sleeve 4, in the sleeve simple substance shown in drawing 5 , beforehand, impregnation 
of the whole is carried out to an oil repellent agent, and it is applied to it. And the slots 50 and 51 for dynamic 
pressure generating of the sleeve inner circumference section 31 are formed by processing of plastic working, 
cutting, etc. like the above after that. Thereby, as for the processing part of the sleeve inner circumference 
section 31, an oil repellent agent is removed. Moreover, an oil repellent agent is removed also for the taper-like 
section 40 of a sleeve 4 in that case. 

[0030] According to the above-mentioned method, the entire component is sunk in beforehand, an unnecessary 
part is removed from after that, the process of clearance is combined with processing of a dynamic pressure 
generating slot, and this, the taper-like gap section is combined and formation processing is performed. For this 
reason, regardless of the magnitude and the configuration of components, it can apply easily, and the time and 
effort of spreading can be reduced substantially. Various methods, such as injecting an oil repellent agent 
besides the method of sinking into the container containing the above-mentioned oil repellent agent as 
spreading processing of an entire component, can be used. Moreover, even when the slot for dynamic pressure 
generating besides the above-mentioned example is established in the partner member side which constitutes 
the hydrodynamic bearing section, it cannot be overemphasized that it processes in the same procedure. 
[0031] Next, another example of this invention is explained using drawing 7 . Although the hydrodynamic 
bearing sections A, B, C, and D in the already explained motor were based on the dynamic pressure generating 
slots 50 and 51 (all are radial dynamic pressure) shown in drawing 5 and drawing 6 , and 45 and 46 (all are 
thrust dynamic pressure), as for these, the rear-spring-supporter oil repellent agent was removed for the 
portion in which the dynamic pressure generating slot was established in the whole region, respectively. 
However, the configuration shown in drawing 7 is prepared in this example. In drawing 7 , the example in which 
the dynamic pressure generating section was prepared in the upper bed section 79 side of a thrust plate 70 is 
shown, (a) is the plan seen toward the bottom from the top, and (b) is a cross section in X-X. The portion cut 
in drawing is the dynamic pressure generating slot 71, and the portion which protruded is the oil repellent agent 
spreading section. 

[0032] Or in drawing 7 , as shown in a cross section (c), the portion cut in reverse is made into the oil repellent 
agent spreading section 73, and (b) is good also considering the portion which protruded as a dynamic pressure 
generating slot 74. By applying these oil repellent agents, the dynamic pressure generating pattern by the oil 
repellent agent is generated by correlation with the portion to which the oil repellent agent is not applied, and, 
thereby, the hydrodynamic bearing section is constituted. A corresponding point is removed, when all apply the 
oil repellent agent to the whole surface beforehand and these form a dynamic pressure generating slot. In (b) of 
drawing, the oil repellent agent is completely applied to the thrust plate side which has the irregularity by which 
outline formation was carried out, processing corresponding to a slot 71 can be performed, the oil repellent 
agent of a slot 71 is removed in that case, and an oil repellent agent remains in heights. Moreover, in the case 
of (c), the oil repellent agent is applied completely beforehand, the dynamic pressure generating section 74 
which protruded is processed, an oil repellent agent is removed, and an oil repellent agent remains in a crevice. 
[0033] Although a graphic display is furthermore omitted, according to a dynamic pressure generating pattern, a 
herringbone-like dynamic pressure generating pattern can be prepared for spreading of an oil repellent agent in 
the plate for dynamic pressure generating which makes the shape of flatness. Mutual arrangement with the 
portion to which oil is applied also in this case, and the portion which is not so can constitute the 
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hydrodynamic bearing section by the fluid lubrication agent which is oil. Since an above-mentioned 
configuration can be applied corresponding to drawing 1 thru/or drawing 6 which already explained and was 
used and it overlaps, the operation explanation is omitted. In addition, since all have applied the oil repellent 
agent to the case at the dynamic pressure generating pattern, even if it does not prepare a dynamic pressure 
generating slot, or even if it does not prepare so deeply, a dynamic pressure generating slot can be obtained 
easily. And reduction of the load torque by oil can be aimed at by applying an oil repellent agent to the portion 
except the seal section which is the hydrodynamic bearing section and the taper-like gap section which were 
already explained in the example. 

[0034] As mentioned above, although the example of the motor of this invention was explained, a design change 
thru/or correction, etc. are freedom in the range which does not deviate from the main point of this invention. 
That is, it can use combining the various partial configurations shown by this example, and also a gestalt, 
quantity, etc. of the slot for dynamic pressure generating of a hydrodynamic bearing can be selected freely. In 
addition, in this example, although Rota 3 as a revolution member consists of a hub 10 and a sleeve 4, that by 
which these were formed in one can also respond. Furthermore, the configurations of a dynamic pressure 
generating slot are freedom, such as arrangement. 
[0035] 

[Effect of the Invention] Since the motor of this invention has the above-mentioned configuration, it does the 
following effect so. According to the motor corresponding to claim 1 of this invention, the fluid lubrication agent 
is applied to the oil-repellent **** oil repellent agent in like the bearing support which a revolution member and 
a quiescence member counter by the part except the real up aforementioned dynamic pressure generating slot 
and the taper-like gap section. For this reason, for an oil-repellent ****** reason, in like a bearing support, a 
fluid lubrication agent is held at least for the section of the hydrodynamic bearing means accompanying 
dynamic pressure generating by only the ** taper-like gap section, and a fluid lubrication agent piles up by the 
part by which the oil repellent agent is applied. And even if the taper-like gap section receives an operation so 
that a fluid lubrication agent may move, it makes the seal means held in a predetermined gap portion by the 
surface tension and capillarity which balance corresponding to the applied force. Therefore, at least with the 
other supporter with which a revolution member and a quiescence member counter, a fluid lubrication agent 
does not exist on parenchyma, but a fluid lubrication agent is held only to the part of a hydrodynamic bearing 
means effective in dynamic pressure generating, and the part of the seal means (taper-like gap section) of 
break-through prevention. For this reason, the load torque by which a revolution member is supported is 
reduced and it becomes possible to stop the torque loss of a motor effectively also as **** for fluid lubrication 
agents with high viscosity. 

[0036] Moreover, as the manufacture method of such a motor, the oil repellent agent is beforehand applied at 
least to the bearing support, and spreading of the part of a dynamic pressure generating slot and the taper-like 
gap section is removed by next processing a hydrodynamic bearing means in that case. For this reason, even if 
it does not apply an oil repellent agent selectively, since it can carry out easily, manufacture becomes easy. By 
this, even if components become small or serve as a complicated configuration with the miniaturization of a 
motor, it can apply easily, and a manufacturing cost can be reduced. 

[0037] And according to the motor of claim 2 of this invention, the dynamic pressure generating pattern 
section in which the dynamic pressure generating pattern was formed of the oil repellent agent is prepared in 
the hydrodynamic bearing means. Therefore, since the dynamic pressure generating section is prepared without 
[ without it prepares a dynamic pressure generating slot in addition to the above-mentioned operation, and ] 
preparing a dynamic pressure generating slot so deeply, a manufacturing cost can be reduced more. In addition, 
while the load torque of a fluid lubrication agent is reduced and being able to stop a torque loss, break-through 
prevention of a fluid lubrication agent can also be aimed at. 

[0038] Furthermore, as the manufacture method of the above-mentioned motor, an oil repellent agent is 
similarly applied at least to a bearing support beforehand, and in case a hydrodynamic bearing means is 
processed and the dynamic pressure generating pattern section and the taper-like gap section process it, the 
gap section and a ********** oil repellent agent are removed. For this reason, it is not necessary to apply an 
oil repellent agent selectively and, and can apply easily also to a complicated configuration, and reduction of a 
manufacturing cost can be aimed at. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the whole brushless motor concerning this invention. 

^Drawing 2] It is the important section expanded sectional view showing a part of brushless motor in drawing 1 



[Drawing 3] It is the important section expanded sectional view showing a part of brushless motor in drawing 1 

[Drawing 4] It is the important section expanded sectional view showing a part of brushless motor in drawing 1 

[Drawing 5] It is the expanded sectional view showing the portion of the sleeve in drawing 1 . 
[Drawing 6] It is the side elevation showing the portion of the shaft in drawing 1 . 

[Drawing 7] The motor concerning another example of this invention is shown, and a plan, (b), and (c) of (a) are 
the cross section. 
[Description of Notations] 

1 Housing 

2 Shaft 

3 Rota 

4 Sleeve 

5 Thrust Plate 

6 Thrust Covering 

7 Stator 

8 Rota Magnet 
30 Breakthrough 

36, 37, 43 Circular sulcus 
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[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 




37 

[Drawing 5] 
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[Drawing 7] 
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